Depression in the post-partum period affects a substantial number of mothers and can have serious consequences for quality of life and parenting. It is therefore imperative that the factors that can protect against and provide resilience to parental depression are identified. Exercise and physical activity has previously been found to be effective in decreasing symptoms of depression however the efficacy of exercise as an intervention is still unclear. Using a cross-sectional design and an opportunistic sample, this study sought to explore what exercise mothers choose to, or are able to, engage in and associations with depression and social support. Three-hundred and four mothers (mean age = 32.7 years) with young children (mean age = 14.2 months) completed an online questionnaire consisting of the Edinburgh Postnatal Depression Scale (EPNDS), Multidimensional Scale of Perceived Social Support (MSPSS) and questions on their physical activity choices (what type, how often, etc). Mothers were divided into groups based on their self-reported exercise habits: No exercise (N-E), own exercise (O-E) and mother-baby exercise classes (M-B). The results found that mothers who engaged in mother-baby exercise classes had significantly less depression symptomology. Frequency of attending classes was associated with social support, with higher scores on the measure of depression related to lower levels of social support (in total and separately from family, friends, and significant others). Not participating in any exercise was reported to be related to lack of childcare and time. These results suggest that, outside of targeted interventions, mother who seek out group exercise classes gain in social support, which may be protective against depression. Assisting mothers with opportunities to engage with such classes should be a priority.
Introduction
The transition to parenthood is a major life event [1, 2] . For many, becoming a parent is a difficult, yet welcomed and joyous time. However, for some, the associated physical, physiological, psychological and social changes that accompany the transition to parenthood can lead to mental health problems [3, 4] . Not only are hormonal factors implicated in the development of problems [5] but also factors related to changes in body image, both during [6] and after [7] childbirth. Indeed, preoccupation with body image has been shown to be such an important variable that it can influence decisions to breastfeed [8] . Modern parenthood has also been described as an incredibly isolating experience [9] , particularly for single parents, those in the workforce, and those who are, geographically, not in close proximity to sources of support [9] .
Postnatal depression (PND) is a life-threatening and debilitating clinical depression that occurs during the first year after childbirth [10] . PND is estimated to affect around 13% of new mothers (WHO, 2015) . However, PND does not just affect women, with a recent estimate from Ireland estimating a prevalence of 12% in fathers [11] . The similarity in prevalence rates may reflect the fact that PND in one parent permeates the family relationships and can affect everyone. Indeed, while PND is as common as other forms of depression in the general population, it is of great concern since it fundamentally affects a parents' ability to engage in parenting. Sufferers are typically disengaged and hostile towards their children [12] , for example engaging in less play, but also may be unable to pay due regard to safety procedures [13] . As a result, parental PND is associated with a number of negative outcomes on child health and behaviour. A recent longitudinal study found that PND doubled the risk of a child developing behavior disturbances and if the PND persisted past one year it was also associated with lower educational attainment and the development of depression in the child [14] . Treatment of PND can involve both therapeutic and pharmacological treatments. However, accessing these requires a disclosure that a person is suffering and many mothers are often reluctant to report depressive symptoms [1, 15] . Behavioural interventions such as Cognitive Behavioural Therapy (CBT) and Interpersonal Therapy (IPT) [16] [17] [18] are common, but the active involvement required during treatment is not always feasible for depressed mothers who, by definition, find it hard to engage and are likely to be stretched for time and childcare assistance [19] . Alternative pharmacological therapies are not always appropriate for post-partum mothers, particularly those who wish to breastfeed, as antidepressant compounds may be passed onto the infant via breast milk [20] . Consequently, it seems logical to promote prevention against the onset of depression rather than relying on these treatments [21] . The most effective preventative combination is currently unknown, with data on the effectiveness of drug treatment inconclusive [22] . Therefore, further investigation is needed to facilitate improvements in the rates of PND [23] .
Two factors that have been identified in the general population as protecting against the risk of depression are 1) Social support and 2) Exercise. For new mothers, attending mother-baby groups can help to bolster social support through new connections and friendships [24, 25] . These groups help to develop a varied network of support, specific to parenting [25] , which subsequently enhances resilience against PND [1, 26] . As such, group activities are being built into preventative measures as more popular types of intervention [27, 28] . Similarly, exercise has been shown to have benefits in reducing depression in the general population [29] [30] [31] and has been shown to promote positivity of outlook and wellbeing in post-partum women [32] . However, while exercise interventions provide promise, particularly as post-partum mother's physical activity levels are currently below-recommended guidelines [33] , mothers may face difficulties implementing and sustaining new or previously established activity routines due to novel barriers that arise in motherhood [34, 35] , such as child care and limited time [36] . However, exercise activities that are tailored to mothers to attend with their children may be an efficient way of overcoming these barriers [37] and limited evidence suggests that such classes may also be associated with greater benefits to wellbeing [38] , most likely due to the additive effects of the social support [24, 39, 40] .
Previous research has attempted to explore the effectiveness of exercise versus other interventions (e.g., educational support) using randomly controlled designs and a number of reviews have assessed and evaluated these [41, 42] , concluding that postnatal exercise has both physiological and psychological benefits, particularly if there is an added element of social support, which may benefit through the structure gained from organised classes. However, these studies often involve participants who are at risk for PND or have been diagnosed with PND, and therefore may be biased towards samples that already have an awareness of mental health issues. These studies often also involve prescribing tailored exercise programs and are therefore not always representative of what a mother might have access to in real-life [43] . Therefore, the novelty of this cross-sectional study is to explore how mothers' free-choice engagement in exercise (mother-baby class, own exercise, or no exercise), influenced by real-world factors such as personal preference, logistics, and availability, is associated with depression symptomology and perceived social support in a representative sample of post-partum mothers. This will provide increased translational understanding of the effectiveness of exercise and/or classes, when taken in the context of additional barriers. Thus this study sought to test the hypothesis that mothers who engage in exercise will have less depressive symptomology that mothers who do not, and that those who engage in mother-baby classes specifically will have the least depressive symptomology and greater social support.
Methods

Participants
Mothers with children aged 0-3 years-old were recruited using opportunistic and snowball sampling techniques. The study was advertised via children's centres, playgroups, online forums, and social networking sites. The questions regarding exercise and social support were part of a larger study investigating mental wellbeing and parenting.
Measures
Bristol Online Survey was used to develop and deliver an online survey consisting of the following measures:
Demographics: Mothers were asked to report their age, ethnicity, marital status, highest level of education, current employment status, how many children were living in their house and the age of their youngest child.
• Page 111 • Citation: Witcomb GL, Harding Z (2018) An Exercise in Happiness: Physical Activity Choices and Psychological Wellbeing in Post-Partum Mothers. Arch Sports Med 2(2):109-115 parenting behaviours. The data reported here are part of a larger survey on parenting and so mothers were not explicitly recruited to a study on exercise and mental wellbeing. Mothers who saw the advertisements, if interested, could follow the advertised URL to the online survey, where they could first read the Participant Information Sheet. If they were happy to take part, they had to indicate their consent at which point the survey launched and participants completed it at their leisure. If they indicated that they did not consent, the online survey routed to a debrief page that gave the investigator's contact details and sources of support (e.g., health services, Samaritans).
Data analysis
Data were analysed using IBM SPSS Statistics 24 (IBM Corporation, Armonk, NY, USA). Data were reverse scored where necessary and total and subscale scores were calculated for each of the variables measured. Data did not severely violate assumptions of normal distribution and so differences between groups were analysed using one-way ANOVA, with Tukey post-hoc tests where appropriate. Pearson's correlations were used to assess associations between variables. Significance was set at 0.05.
Results
Participants
A total of 315 mothers completed the survey. Of these, eleven had children over the age of 3-years and so were excluded from further analysis, leaving a final sample of 304. The sample was majority White British (93.4%), married (68.9%) or cohabiting (18.1%), with an education level of undergraduate degree (41%). The participants were divided into groups based on their reported exercise habits; 67.4% (n = 205) were non-exercisers (N-E), 19.1% (n = 58) were engaging in exercise on their own (O-E) and 13.5% (n = 41) were attending mother and baby exercise classes (M-B). The mean age of the mothers was 32.69 years (SD = 5.20) and there was no significant difference in the age of the mothers in each of the exercise groups (F[2,301] = 1.416, p = 0.244). Mothers had been asked to indicate the age of their youngest child, the mean of which was 14.2 months (SD = 8.84). The mean age of infants differed between groups (F[2,301] = 5.05, p = 0.007) with the M-B group having significantly younger children (mean age = 10.6 months, SD = 8.38) than both the O-E (mean age = 16.3 months, SD = 8.77) and N-E (mean = 14.4, SD = 8.78) groups. Fifty-three percent of the total sample had only one child and the mean number of children living at home was the same (n < 2) in all exercise group (F[2,300] = 0.99, p = 0.906). See Table 1 .
Physical activity and exercise: Mothers were asked to report their physical activity by responding to the question: "In the past week how many days have you done a total of 30 minutes or more physical activity, which was enough to increase your breathing rate?" with a scale (0-7) to indicate the number of days. This could include any type of activity. Subsequently, they were asked what type of structured exercise they did (e.g., Mother-baby classes, non-specified exercise classes or own exercise) and how often, with a scale (0-7) to indicate weekly participation. This was followed by a series of questions that asked why they chose to engage in the type of exercise that they do and what barriers they perceive, if any.
Edinburgh Postnatal Depression Scale [44]:
This questionnaire is designed specifically for mothers who have recently had a child. It consists of a 10-item questionnaire asking mothers how they have felt in the past 7 days (e.g., "I have been able to laugh and see the funny side of things"). Participants are asked to answer on a 4-point scale (anchored from "As much as I always could" to "Not at all"). Questions are scored from 0-3 (or 3-0 if reversed scored), with a maximum possible score for the scale being 30. A score of 10-13 is indicative of possible depression and a score of 13 and above indicates likely depression. The Cronbach's alpha for this measure was 0.89, suggesting good internal reliability (α > 0.8).
Multidimensional Scale of Perceived Social Support [45]:
This scale measuressocial support from friends, family and significant others. It consists of a 12 item questionnaire, divided equally into 3 subscales: Family (e.g., "My family really tries to help me"), friends (e.g., "I can count on my friends when things go wrong"), and significant other items (e.g., "There is a special person around when I am in need"). Mothers were asked to indicate their agreement with the statements on a 7-point scale from 1 = Very Strongly Disagree to 7 = Very Strongly Agree. The total score is calculated as the mean of the 12 scores and the subscale total scores are the means of the scores for the 4 questions related to the subscale. Mean scores ranging from 1-2.9 indicate low support, a score of 3-5 indicates moderate support and a score of 5.1-7 indicates high support. Cronbach's alpha scores were 0.93 for the overall total score, 0.93 for the family subscale, 0.95 for the friends subscale and 0.95 for the significant other subscale; all showing excellent internal reliability (α > 0.9).
Procedure
Approval was granted by the Loughborough University Ethics Approvals (Human Participants) Sub-Committee for this study. Following this, parenting organisations (e.g., playgroups, online parenting groups) were contacted and asked if they would advertise a survey on 
Social support and exercise group
Perceived social support was also compared across the three groups. The ANOVA revealed a significant difference in total scores (F[2,302] = 4.18, p = 0.016). Posthoc tests confirmed that the O-E group had significantly less social support (mean = 5.26, SD = 1.24) than the M-B group (mean = 5.86, SD = 0.78) and the N-E group (mean = 5.60, SD = 1.10). When looking at the subscales separately, there were no significant differences between groups in support from friends and significant others. However, there was a significant difference in support from family (F[2,303] = 6.63, p = 0.002), with the O-E group having significantly less support from family (mean = 4.79, SD = 1.66) than the M-B group (mean = 5.56, SD = 1.19) and the N-E group (mean = 5.52, SD = 1.35). See Table 2 .
Associations between time spent exercising, depression and social support
Pearson's correlations were run to assess the relationship between time spent exercising, depression and social support. Depression was not significantly correlated with frequency of exercising as assessed by attendance at a class (either M-B or O-E; r = 0.005, p = 0.926) or any physical activity over 30 minutes (r = -0.78, p = 0.176).
Frequency of exercise
Mothers were asked to indicate on how many times in the past week they had engaged in physical activity for at least 30 minutes that left them out of breath. Analysis of these responses found no significant differences between the groups (F[2,301] = 0.77, p = 0.465) with all groups averaging around three. Mothers were also asked to indicate how many times they had attended a structured class in the last week (either mother-baby or own exercise). Analysis of these responses revealed that O-E was engaged in significantly more frequently (mean = 1.10, SD = 0.95) than M-B classes (mean = 0.49, SD = 1.08; F [1, 97] = 0.002, p = 0.961). See Table 1 .
Depression and exercise group
Depression scores were compared across the three exercise groups; mother-baby (M-B), own exercise (O-E) and no exercise (N-O) by ANOVA. This revealed that there was a significant difference between the groups (F[2,301] = 4.24, p = 0.015). Post-hoc tests confirmed that the M-B group scored significantly lower on the measure of depression (mean = 7.34, SD = 3.46) than both the O-E (mean = 9.43, SD = 4.12) and N-E (mean = 9.44, SD = 4.78) groups. The latter two did not differ significantly from each other. See Table 2 . -115 in this study, those who engaged in mother-baby classes cited "to meet people" as a major reason for attending, after "to feel good". However, in the own-exercise group the main reason was to lose weight, as well as a number of reasons related to wellbeing. This may be important, since exercise for appearance-related reasons has been found to be associated with less psychological benefits [47] . Thus, although exercise is a valuable tool to combat low mood [48] it may need to occur in conjunction with social support, and be unrelated to appearance, if it is to be effective in this population. This addresses two important aspects of being a mother: the unique transition and social impact of becoming a parent and body image concerns [49, 50] . Indeed, the only significant association with time spent exercising was for the measure of social support from friends, and only in the mother-baby exercise group. Thus, more frequent engagement in these classes is associated with greater support, and those who attend such classes had lower depression. Since variety of types of support has previously been cited as important [26] , such classes may facilitate widening of networks.
This poses an important problem for mothers who may be short on time and resources. Indeed, the main barriers to exercising were cited as lack of childcare and lack of time. In this regard, social support can play a key role in facilitating exercise to occur. This study found that those who engaged in their own exercise reported significantly less social support, and particularly from family, than the other groups, which may be influencing their ability to engage with others. As such, there is a need to consider how parents can be better supported to have the opportunities to engage in physical activity. While mother-baby classes are excellent if a parent has only one child (the infant), they may preclude mothers from attending who have additional children that require care. Thus the translational and clinical implications of this study point to better interventions to support the wider contextual structures that may hinder participation in exercise.
Overall, greater depression was associated with less social support from family, friends, and significant others. This is in line with previous research in many areas that shows that social support is a protective factor against the development of mental health problems [51, 52] . This was most apparent in the no-exercise group who may be lacking the social support to be able to exercise, and the support and mental health benefits gained from being part of a structured exercise group.
This study was a cross-sectional study and so causal relationship can not be inferred. Indeed, it is possible that those who engage in mother-baby classes had better wellbeing in general. However, the results are consistent with previous studies and the additional strength of this Depression was significantly negatively correlated with all measures of social support; global (r = -0.492, p < 0.001), family (r = 0.450, p < 0.001), friends (r = -0.423, p < 0.001) and significant others (r = -0.331, p < 0.001). Only the MB-group showed no significant correlation between depression and support from friends (r = -0.98, p = 0.541) and, in this group, frequency of attendance at M-B classes was significantly positively associated with social support from friends (r = 0.331, p = 0.037). See Table 3 .
Reason for exercising and barriers
The frequency with which mothers were in agreement with different reasons for exercising was explored. For those who engaged in M-B exercise classes (n = 41) the main reasons (> 33%) were to feel good (n = 21; 51.2%), and to meet others (n = 20; 48.8%), and for mental health (n = 12; 29.3). In the O-E group (n = 58), the main reasons were to lose weight (n = 29; 50.0%), feel good (n = 29; 50.0%), for mental health (n = 25; 43%) and to clear the mind/de-stress (n = 21; 36%). Chi-square tests were used to explore whether there were differences between the M-B and O-E group in the reasons they engaged in exercise. The analysis showed that there were significant differences in two reasons; to lose weight (X In terms of barriers to exercise, those who engaged in no exercise (n = 205) reported barriers mainly in terms of childcare (n = 98; 47.8%), time (n = 89; 43.4%) and costs (n = 53; 25.8%).
Discussion
The aim of the present study was to investigate what type of post-partum exercise mothers spontaneously engage in and associated benefits to mental wellbeing and social support. The study found that most mothers did not engage in any structured exercise. Mothers who engaged in mother-and-baby classes had significantly lower scores on a measure of depression compared to mothers who engaged in their own exercise, or none at all. This is consistent with findings from other studies [40] . The latter two groups had mean scores that were borderline for possible depression [45] . This suggests that engaging in own exercise has no greater benefits for mental wellbeing that not engaging in exercise.
One reason for this may be related to the concurrent social support that is gained from mother-baby exercise classes [46] and aspects of group dynamics [35] . Indeed, study is in the observation of mothers engaging in physical activity without prior instruction. In addition, the sample, based on opportunity and snowballing sampling methods, was predominantly white and generally of a similar socio-economic class. These results can therefore only be interpreted within these constraints. Social support in particular may be very different in different groups [53] , as will be opportunities for exercise.
Overall, the results of this have shown that when mothers are free to choose how they engage in physical activity (i.e., not part of an intervention), those who choose, and are able, to engage in mother-baby classes are at a lower risk for depression and have better social support than those who exercise alone or not at all. This suggests that mother-baby exercise classes, rather than solitary exercise, should be promoted, particularly when considering the push to improve post-partum women's low levels of physical activity [54, 55] . Tackling the logistical barriers that preclude mothers from attending group post-partum exercise should be a priority.
